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DETAILED ACTION 

1 . Acknowledgment is made of Amendment made 3 March 2009. Claims 1-5, 7, 8, 
10-12, 14 and 17-20 are cancelled and claims 15, 21 and 24 are currently amended. 

Claim Objections 

2. Claims 15 and 24 is/are objected to because of the following informalities: 
a. Claim 15, line 23, "ration" should be rewritten as -rate- or -ratio--, 
because it unclear how divergence angles can be adjusted to stay within a ration. 

Appropriate correction is required for claim objections above. 

Claim Rejections - 35 USC §112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. Claims 15, 16, 21-14 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

Claims 15 and 24 recites the limitation "each section repeated in a 
circumference direction" in line 28 of claim 1 5 and Iine7 of claim 24. There is insufficient 
antecedent basis for this limitation in the claim. Specifically it is unclear if each section is 
attributed to the disc or the radical form. In view of the specification and for the 
purposes of examining it understood that each section is a circular sector repeated 
around the disc. 

Claim 24 recites the limitation "said light integrator" in line 9. There is insufficient 
antecedent basis for this limitation in the claim. Furthermore, it is unclear how the light 
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integrator is a part of the rotating modulator. As best understood by the examiner, this 
limitation of "said light integrator" is provided to give an intended positional relationship 
of the rotating modulator when used with a light integrator. 

Claims 1 6 and 21 -23 are rejected due to their dependency on claim 1 5. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 15, 16, 21, 22 and 24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Suganuma [US 5,662,410] in view of Uchida et al. [JP 2000- 
048613, cited by Applicant] and Ben Oren et al. [US 5,969,872]. 

For claims 15, 21, 22 and 24, Suganuma teaches a light exposure apparatus 
(see Fig. 2) that comprises: an illumination optical system including: a light source (1); 
a condensing optical system (3) for condensing light emitted from said light source; a 
light integrator (5) for spatially decomposing the light condensed by said condensing 
optical system, and thus generating a multitude of secondary light source images (see 
fig. 5); and a condenser lens (6) for overlapping the light rays emitted from the multitude 
of secondary light source images generated by said light integrator (see Fig. 5 and col. 
5 lines 25-33), and thus illuminating an illumination target region (on mask 7) having a 
pattern to be exposed (see col. 3 lines 66-67); and a projection optical system (8) for 
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projecting transmitted or reflected light onto an exposure target region of an exposure 
target object (9) in order to expose the pattern to be exposed that is illuminated by said 
illumination optical system (see col. 3 line 51 - col. 4 lines 5); and wherein said 
illumination optical system further includes a rotating modulator (2) formed by rotating a 
glass disc (see col. 4 lines 6-29) on the incident side (see Fig. 1) or exit side of said light 
integrator to prevent generation (occurrence) of interference fringes on the overlapped 
illumination target region. 

Suganuma does not appear to disclose the light source is an array formed of a 
plural separate semiconductor laser diodes arranged one-dimensionally or two- 
dimensionally; with a condensing optical system for condensing light emitted from each 
semiconductor laser diode of said light source array; and wherein said illumination 
optical system further includes divergence angle adjusting optical system which 
divergence angles in the light flux emitted from each of the semiconductor laser diodes 
are adjusted to stay within a ratio of 1 versus 1 .5 with respect to any two direction with a 
plane vertical to an optical axis of the emitted light flux. 

Ben Oren teaches the light source is an array formed of a plural separate 
semiconductor laser diodes arranged one-dimensionally or two-dimensionally (1 00 and 
104, see Figs. 9 and 10); and wherein said illumination optical system further includes 
divergence angle adjusting optical system (lenses 1 08, 1 1 2, 1 20 and 1 22) which 
divergence angles in the light flux emitted from each of the semiconductor laser diodes 
are adjusted to stay within a ratio of 1 versus 1 .5 (see collimation of light exiting 108, 
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112, 120 and 122) with respect to any two direction (x and y direction, slow and fast 
axis) with a plane vertical to an optical axis of the emitted light flux, wherein said 
divergence angle adjusting optical system is formed with two cylindrical lenses (re claim 
21 , 1 08, 1 1 2, 1 20 and 1 22), wherein the illumination optical system further includes light 
source control means (re claim 22, 130) for performing energy control of the light 
emitted from said light sources of said light source array (see col. 13 lines 1-5). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the light source array with controller and divergence 
angle adjusting optical system as taught by Ben Oren in place of the light source taught 
by Suganuma, because the light source array could provide for a more control over the 
light source illumination uniformity for providing improved depth of focus and resolution 
with regard to the pattern exposure, further allowing for reducing exposure time when 
compared to exposure light sources providing no directionality like mercury or xenon- 
mercury lamps. 

Suganuma does not explicitly disclose that the modulator is processed (polished) 
in a radical form so that its surface height shape in each section repeated in 
circumference direction varies in nearly a sinusoidal fashion and the surface height 
variation is several microns. 

Uchida teaches modulator is processed (polished) in a radical form so that its 
surface height shape in each section repeated in circumference direction varies in early 
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a sinusoidal fashion (see [0019] and Figs. 1 and 5) and the surface height variation is 
several microns (see [0033]). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the radical form as taught by Uchida in the modulator 
taught by Suganuma, because this could scatter the light in the optical path providing 
for homogenous and uniform light distribution, reducing uneven light that can create hot 
spots on the mask. 

For claim 16, Suganuma teaches in a illumination optical system, a region in 
which the plurality of light sources are arranged, or a light emitting region of the 
secondary light sources obtained from the plurality of light sources is made analogous 
to a shape of the region to be illuminated, (see Fig. 5 and col. 5 lines 7-34) 
7. Claim 23 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Suganuma in view of Uchida and Ben Oren as applied to claim 15 above, and 
further in view of Sakato [US 4,512,657]. 

Suganuma as modified by Uchida and Ben Oren does not appear to explicitly 
teach a detector for measuring intensity of the light emitted from said light source of said 
light source array. 

Sakato teaches a detector (6, see Fig. 1) for measuring intensity of the light 
emitted from a light source (1). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate a detector as taught by Sakato in the exposure 
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apparatus as taught by Suganuma as modified by Uchida and Ben Oren, because the 
detector could allow for measuring the intensity of the light incident on the mask in order 
to better control the intensity of the light incident on the mask for appropriate exposure. 
Response to Arguments 

8. Applicant's arguments with respect to claim 15 and 24 have been considered but 
are moot in view of the new ground(s) of rejection. 

Conclusion 

9. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See M PEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Steven Hunt Whitesell-Gordon whose telephone number 
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is (571)270-3942. The examiner can normally be reached on Monday to Thursday, 
9:00 AM -6:00 PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Diane Lee can be reached on 571-272-2399. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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Examiner, Art Unit 2851 
/Diane I Lee/ 

Supervisory Patent Examiner, Art Unit 2851 



